HSP90 inhibitor CH5164840 induces micronuclei in TK6 cells via an aneugenic mechanism.
Heat-shock protein 90 (HSP90) is a promising druggable target for therapy of conditions including cancer, renal disease, and chronic neurodegenerative diseases. Despite the possible beneficial effects of HSP90 inhibitors, some of these agents present a genotoxicity liability. We have examined the mode of action of micronucleus formation in TK6 cells by a novel and highly specific HSP90 inhibitor, CH5164840, by means of an in vitro micronucleus test with fluorescence in situ hybridization (FISH), γH2AX staining to detect DNA damage, and microscopic observation of chromosomal alignment in mitotic cells. The percentage of centromere-positive micronuclei induced by CH5164840 (FISH analysis) was significant, but the percentage of centromere-negative ones was not, suggesting that induction of micronuclei was due to a mechanism of aneugenicity rather than DNA reactivity. This conclusion was further supported by the result of co-staining γH2AX and the apoptosis marker caspase-3; the predominant elevation of apoptotic γH2AX rather than non-apoptotic γH2AX indicated little involvement of DNA-reactivity mechanisms. Microscopic observation revealed asymmetric spindle microtubules and chromosomal misalignment of metaphase cells. These data indicated that CH5164840 causes spindle dysfunction that induces micronuclei. The risk/benefit ratio must be considered in the development of HSP90 inhibitors.